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(57) [Rft] 

3- K*SDNA©|I&. 

IS**©] OT© ( a ) X» ( b ) ©fflft*.*>v< 

(a ) mm^ 2 -e^b s n s r 5 y »E5>ja>e> & * * 

(b ) E5»J#^2-C^*)3ti57 5y»K5lJ{Ctel,»ri 
£U < tt«ffl©7 5 -/St****. BfcBK ttttMZti 



BEST AVAILABLE COPY 



Itmmi ) IUT<D (a) Xte (b) <Dm&Z.Z>Ji 

( b ) se?ij#^2 v$kt>2ti%>7 5 ./b^hc^ti 
go < tt»ffl©r s Wtmi < WtftttSft 

fcr 5 ^BffiE?yrt>6&tK ^o/3-^Dr>^W Fp + 

[!i#JB2] OT<D (a) Xtt (b) <D*>;<*R* 
a-F-TftDNA. 

( b ) syy#*»2 rltbS ft&7 5 ^SfflS^cfc^r l 
«U < ttftfflcDr ^ -/ttWfcffe, Ufcgo < ttfWPS ft 
fcT5-/KS8»J*6&0, ^^^Dr>;>>( Fp* 
^ 5 - #i£tt£ W"t 6 * > ' ^ ft, 

[ 3 3 E*J## 1 3 ft SttSSW** 
fc\ »«JB28att©DNA. 

[ 3R$3 4 ] M*g 2X^3 IBttCO D N A £#frffl& 

•vz&mtzctiftwit? 4 fp* 

[000 1] 

-F-T4DNA. i£DNA£^frM&*^#-. ^ 
of^W F P +5/7 --KROffl 'J 7* h 

©ws^ttwrs. 

[0002] 

[ upturn ] mm^^m^^m ^nr/^F 

tlUTS 4 )rfflh^4 FP**>7- -if (hydroxylase)© 

assKflMBfc J: o r . aro^fmmdcj: o e pt 

S (HI . Ci)©*En) . 



(2) ftffi^ 1 1 - 1 5 5 5 7 7 

2 

Gc#ftT & 2 -oo J * y A 3 ft 

fcfc©-c*0, 3 6K:*Ha5©{ifiK:*»S*s«A3ti€) 
i-te'7*1f>?->£&£ (Hi ) . 
[0 0 0 3 ] £<©«ft*»£#m*. 

K«5»r*or*K»^i ffloasASftfcfl i/?' 

z<t»¥«ftS;W FP+t^-tfM^j&WflPU ^© 
io S*JSJ6Ttt 2 ffl©*8^#Ht* liJB^aJA 3 ft 5 4 * 

3 ft fcite-T-r ttj8-*Pf-> cc 2 fgz^A 3 ft 

P ^ >fc*K**SiffligA 3 ft/c /S - ^ U 7* F > ^ > 

•fcfisa*P'f fo— o-c*st*ite>ti, 

"SJASIttCfcl, *x £t? P 7" s A F<D 6 0 - 7 0 if 

[0004] C<0&^t&hsis *1j><D&-2 
20 F Si, 9>5/*$5*> 

'J :/F Cft$t?Cc^n-^>y 

Sft/cfriaRiHiUKKiBB-r sie^tcj; o sjses ftr o> 
5ttt#Atc<^. *fc, gE{c^p-^>^$ft/cae 

ceo i >r «*/c^FWr A & . 

[0 0 0 5 ] 

FP*j/^—tfacfa»B3RS:3- Frsae^ 

30 [0 0 0 6] 

(b) Offlft*>>^^R"C*S. 

(a) E5»J#92T^to3ft47 5^»iB^J*>€>&S5r 

( b ) iBJflJ## 2 T »t> 3 ft 6 7 s -/ MSB^JtCfc 

40 gKitmorsyi*^ aftgL<tt(4ftnsn 

fc7 5^*1^1*640, *Oj8-*pf>AO*P + 

$6tc, **Wtt, tlT© (a) Xtt (b) <D*>'*9 
M^p- Fr5DNAr*S. 
[0 00 7 ] (a) KSaj*#2"C^to3ftS7 5 ^Sfffi 

( b ) iE?fJ#-^ 2 r^b 3 ft ^> 7 5 J KBWtCfc^ri 

fcrs^BfflBW^ftftO, *ofl^*rP^>^-f FP+ 

so hz *tr a * > ^ ^ k 



3 

NA?*£ 0 *R9!K. KBBDN Airlift 

[0 0 0 8 ] 2 6&C V *»lfltt, I^B^KIsft^^tt 

Gttgftu l#6ft£fgj£»6/3-#p^>/W fp* 

> 5 ~ \£ £ \m t h £ £ * MR 1 1 6 £ - 1} P f- > ^ << 
[0009] 

j££M$r&/3-#Pr>'W Fn*^5— ffSV^K 

(gJHP£iS#H)*jg(Ej>D £ 5)REtfES* first-strand 
cDNAilSS! <t U T 3' RACE RT-PCR^:tf ot«)»a') 
5*>|3-*Pf »W FP*^~tfcDNA£f#, ttl> 

[00 10] 1. fl-rtPf^W Kp*S^ — fe"£3 
- Ft" £DNA<D^P-^>y 
(1)7*7 ^V-<Dfl=ig 

l£$}<D3' RACE RT-PCR£?T *>1t&>G)-?v4 
\mt6 0 BW©DNAK*tLrJ:>!)«pStta)*l^^ 30 

i) Tphe Glu Leu Asn Asp Val Phe AlaJ (82^J## 3) 

ii) This Asp Gly Leu Val His J iffiW (IB?'J#^4) 

[ooii] cctcTSLytrs^^sccfcw&ftfftt© 

iSC^2o<DJIi^«5C^Cifif^f±aTSC<h^6, -eft 40 

*ft<D£ff*PS*4z >X77>f V-R^'T >ft>X7 4 

^V~<t 0Tffit>63' RACE RT-PCRffi4Sffl-rSC£CC 
L/c 0 CC-C±SBBffiWtt. : Zairen Sun et.al. Th 
e Journal of Biological Chemistry. 1996; Vol.271, 
no. 40; 24349-2435&J:c>*Nakagawa M. and N. MisawaAq 
he. Biol. Chem 55:2147-2148 (tdZt&Z fatcT ? £ F 
7*i/X^<J:^Eminiad33fe/3-^P7^>^>r FP*^7- 



#88^ 1 1 - 1 5 5 5 7 7 
4 

*^F^-fv-4fp«-rS. fflU 

■te^Xl^-fv- (Bech-a) : TT(t/c)GA(g/a)CTAAA(c 
A)GA(t/c)GTN (SB^J#^5) 

-i2>X27*-7^V- (Bech-b) : CACGA(c/t)GGTCTNGTNCA 

[ 0 0 1 2 ] (2) 3' RACE RT-PCR 
*fC, MUc20^>^77-rv-^ffi^t3' RAC 
E RT-PCR£tT 5o RT-PCR (reverse transcription- PCR 

3* RACE (Rapid Amplification of cDMA ends)£B, gft 
^«tottM^Jt»«*fc£^RT-PCR*ffor. cDNA^ 

?\ y^mtr smvttwc* y ^(dT)* 

^V-CC LrjB(6¥fij£ttfl», #-«cDNA(first-str 
and cCm)^f^t6 0 ff 6 tltc first-strand cDNAfc£, 

©/eft, ^p-^>y«:aw£*r-2>cDNAti, 

$-7 m y A V-icb^CCPCR^T^C itCctor, 

fc**hfc**nffl# (cDNAg|5^is?iJ) ^iB-r-sct^ 

olffii&S. 4*JRT-PCRtt, rUIR(D*y h (T-P rimed Fi 
rst-Strand Kit: Pharmacia)^ffll^Ctf^ C <h^T'^ 
6o 

[ 0 0 1 3 ] (3) CDNA7 A 7"? y -CD^S 
mflBOcfc 5 ^Lrf#6n/ccDNA^SB?iJ^^P-^£ L 
rm*S*cDNA7 A 7v y -*» ?> @fa i 5 CDNA^SSB 

?fj^ff^/c^, -eo^Y^^y-tDflPiSittTcDi^cc 
tf^o *>*^sswxtt«i« <m a «l te, * 

^x±Rmi:mMb, tV 3dr--fe;up-xx«*b7 7p 
^ - ^ - ^7 ^ Ari^c <fc o , * & oh* * y 3f v P xfSt 

fli*ffl^S^ffitCJ:0rnRNA4IH»-rSo f#6n/cmRNA«: 

7^-^^=iP--ccj:0^^y-^>y^iI^j:cDNA 

[0014] (4) cDNA^ 4 7*7 *)-frt><D&-%Uf*> 

^>f Fo*^7-*cow/+*pya)*at 

Mc^r. ±avLfc3' RACE RT-PCRCC J: o tl/cBS^J 
pa p ^ - >C 7 y a >te J: o ^ScdnaBB?'J 



5 

AtfrftJK©* y h (ECL nucleic acid labelling and d 
etection system (Amersham)) & C tftV% 

[0015] (5)iS»BE?J(D»S 

COT 5 -/BHBM*>6tt4*>^*II#/8-*Df' 

>^^fp+^7- # istt«rr *h o . a»7 ^ -/ $ 
sa^jccfc^r i < \mmor ^ smtcx*. 

frzh&rz; mmmom i # a u tc t> <d 

[0016] 2 . m^x.-^^^-Rc>^K$5^f*(Df / pK 
(i) tt»*^**-©flMH 

K DNA, ^7-^ DNAaW**tf&*lS. ^7X; K DNA 
tt, A»iS*7^P^*^»;£A*67JU# UJftfcBf£(B 
irnboim.H.C. & Doly, J. (1979) Nucleic acid Res 7: 1 

si3)XB*cMefflSP«:j:i)iii|-j-ftc43jir*s. * 

fc, iUJE©^^5 K<tUt\ tfijABpBluescript II S 
K+(Stratagene*±$!) , pUC118 (Sffitl±$?) . pUCL19 
(^SiittS?) , pGEM-T (Proraegat±R)««rffl^r4><fc 
l>. Ch^XU'tt, 7 >t^y v 

e^»*^*tiri>6C4*W*U>. DNAcb 40 

L"Ctt„ WAtt ML3mpl8, ^3mpl9^W6ft& 0 ^ 

^^-ec*#6w©DNAS:}*A , i"*«:tt, *r. »8!?n 

fcDNA*aa&WlRB3Rr«||ffL. JSSft'***- DNA 

DNA« % *©DNA©fflfiB*^»^h4ct^tC^^*-k:ia 
[0017] (2)»*<68M*©fP» 50 



«fBB¥ 1 1 - 1 5 5 5 7 7 
6 

fl9itf^*^aOf#S<t5^3E*tc3IA-f -SC i^cj: 

ft WAti, ABSM(Escherichia coli) t /<*Jl/* 
• X^^UX (Bacillus subtilis)^(DX v i/x »J t7 

(Saccharomyces cerevisiae)3?CDj3^, *<5W*C0 

smb. cHcfflja^cD«j Wfa^^^tf e>n ^ 0 ai§®^ 

- Alg^ER *^?«CDDNA, «K^»ftiBJIJ 

[0 0 18] ft^fJ-iUttt. ffl&lfpBluescrlp 
t II-** * pET-^ * jr - (Stratagenett$i) *f#ffl 

trp^n*-^ — 4 lac7'P*:-£-, P^P*— 

r^b*- AJJ§S§*> 7t^k: * 7* 
A^ffiiurtt, «««cDi^*»A^s*ffir*tit*i$ 

(Proc.Natl .Acad.Sci . , USA ,69 ,2110-2114 (1972))^^ 

-£OT0M.tfYEpl3, YEp24, YCp50^7Bl> 6ft£ 0 

*><DT*ft«^C|K£3tt-r, f^RBqall^B*- £ 
-\ qall07*P^-^-, b-h>3^^>A^|7* 

[0 0 19] TO^O«A^^^-(Z)^A*ffi<i:Ur 
tt. *»Ki>iA*WA*S*ffir*htf«p«:lKE3*i 
"T. to*.ttxi>9 hP^U-i^ a >ft (Methods. Enzymo 
1., 194,132-187(1990)), X7 * P77X hffi(Proc. N 
atl .Acad.Sci . , USA ,84, 1929-1933(1978), ft& U ^ A 
ffi(J. Bacteriol . ,153, 163-168 (1983) )tf#*Cffetl 

t UT^IJABpcDNAI/Amp (Invitroqentt)l?3^ffll>6tl 

^^«»7'n^-^^ffl^tii:^ 0 ft 
^M^ciBftA^^i-cMiASffiiLrtt, WAtt 

■^^ tt, AJi»^c^A5n («* : EpCitBECH 
ttrfifStlTBlSJ^) (C % FERM BP-6188i 7* ^X 
[0 0 2 0] 3. £-#Pf*>;W Ka*J/^— 

a 



[002 i ] iBRWibra, 77^1- 
&{b7>*~^A, Bttttr^^A, ft»7>*~$ 

ft^hy^A, jHj^Hft, Bt»v>*>, MOW. IK 

[0022] «*t* t asr> mm%mxim$mm%m 

pHJ*7-0^7.«C«*-r4. pHGWEtt, «X 
f*>*-C*i^Rr#S, 40<Dx;l>t'^7(Erwinia)jIfc: 

ft ^ c t ififtt u>. Jg#*tt^s«:jc&i;r r > t:^ y 

[002 3 ] ^a^-jr-iLTWittO^O*-*- 

-vmimucHi^m^mt z> t *«c» ^ v ^ n t* 

* - * - t > fc»«^ * * - r JBfMBft b fc»£<» £ 
£ <t * fc « ^ > K - JUT £ U ;1«(iaa)« 4 tgiffi 

»*«ini/fc*sw^«ii6ns. tg*«. as. 5% 

[0 0 2 4] ig#gL *»MO/8-.*Pf*>^-f KD* 
^ 5 - ttfflWrtte £ il 3 ft 6 «1H* 

+2/5 — V*tm?Z>. ttc, #%-W<DQ-t!VT>^ 



«fBfW 1 1 - 1 5 5 5 7 7 
8 

# r jut s f y;u*»*iMWc j: o tf 5 c £ #r 
[0 0 2 5 ] 4. /3-^y^h*-y>^>©*yi 

tc^mtimm u-t y 7* f * if - a 

a^^lK9K:J:0«ttXttlin«K 

[0 0 2 6] 

(1) 3'RACE RT-rcW±4ffll^cg6^5>cDNA(D^D^X 
>^ 

* 1*^7 -Y V-iOt Notl-dCOt a (5 ' d [AACTOGAAGAATTC 
0CGGCCGCACGAAT 18 ]-3') (E5U##7) + 

^M<b 0Tii^5CC*tfl\ lst-strand cDNA^f^l? 
btc 0 ^^o\ ^rCDlst-strand cDNAKit(D3 *^iCB 
^0$OC NotlT ^'7" £ — le^J (TGCMGAATTCGCGCCCGCA 

c; S^«J#^8) ZtfmbtcffimcLX&Z. CCDist-s 
trand cDNA^HM^'fe>X I 7'^ V- <b 7 7' 
^^^-4ffl^r3 , -RACE&^tf ^« PCRB, 94.5°Cr40 

» (SEtt) R^6o°cr2^ (r^-ju/wt) osas* 1 

StfSOKKCkt* m^tc2^<D7'7 >(v-<Z>5£-;£ 

©r $-7*7 j v-&mimm&fc J: o r^^S3 n 
fc^cDNAfc*a«:d*ti*B^4as 0 u/^otc© 



~>tc. *2S»<DPCRtt % 94.5*CT?35# (gjtt) , 55'C 

"C45# (T^-;b) SO'72 # Cr 1 # <{fcg) ©SJE* 1 

^^^4bTCtl*351f^^Mfofc. &*>\ RT-PCR 
ttifrBR©*? F(T-Primed First-Strand Kit: Pharmaci 

Pr>;W Kin- K^ScDNA^KW* 

[0 0 2 7 ] (2) ^>^7SKffl«i*cDNA^^^^g 

£RNA#> 6 01 iqotex-dT30 [Super] (TaKaRa)£ffll > T mRNA 
KfSSKS. oliqoCdD^.^y^^v-iMoloney Murine 

Leukemia Virus (M«LV)^*<DiMK^S^«: , fir 
st-st rand cDNA££$ b , 3 h DNA # 'J ^ 7 - trtc J: 
oTStlJK (second-strand) &£l&$tltc (Pharmaci 
a). C(D2*SIcDNA^EcoRI7 £V£-£T4~DNA'J #- 
CCjr^rffJinO, Uni-ZAP EcoRI 7t-^S — 
(STRATAGENE) ^<Dv A a >%ft->tc 0 

(0 02 8] (3)^^-^M^^y^^Hf-^ H >icj: 20 

M^T, ±^0^3' RACE RT-PCRtC J: 9 i£8t 3 ft fc#> 
/3-#Pf >>>W KP + 5/5 — K-TScDNA 
^iffiflJ*:/P-;/<LUT, y;^^-^- 

^3>tc < fco^cDNAB5^u*^^';-^>yo/t 0 >w 

^-tf-^a^ttrPJRO+v F (Ea nucleic acid 
labelling and detection system (Amersham)) 

4.7kDa, 3ia«a(DT5-/K«ra-K-ra^Sii58bp© 
£-#0~r>;W KP + ^^-^cDM^^o^^aib 30 

f">'W Kn^^^^^ C DNAi76.3^Dtai^tt^^L. 
>'W Kn*^^— trae^-itt, 35.7%-39.85^)ffl|5j 

ttfcjftUfc. C©^D->?: TcitBECHlj t$t%Wc. 

CitBECHl©ttSSe?»J«, EAJS^ICtSU *fcCitBECH 

tic <fc KStiSr 5 -/WWJtt, EWtWttnO 

fc. 

t0 02 9]fti\ «£*co/3-/7Df->^-/ Kn + */7 40 
fcteor, SLfcg|5(CitBECHi)^*^0jte^k:J:9 n 

— F£**i£/3-#Px>;W FP^:>^-*te'<D7 5 
^*W"rS^Jifflr<D/8-^y 7*F*1r>~r><D£]g 50 



(6) WR? 11- 1 5 5 5 7 7 

10 

(l)*^CDDNACD^Jg 

m btc >? a ->* 7 > fc^> y > Wttite^- * * pb 
luescriput II SK+ 7'5* 5 KfcJfAffc *JI»rST?pA 
CCAR16AcrtX7 # 5^ $ F ( V r )l>3Ms)\/~ *) >g?3&>6 

OHT74Z F>*Sttl£fTofc 0 CCE)JgIWE»#^607 
■fe r>fflffl$lCOt,>THPLC (^fA : B##ft) £fir 
ofc 0 HPLCtt, *5A<hLrYMdSC30*ffll^ jgg|A 

vi5/4©tfcrs^Lfct<D*, j6*Bj»4Lry 
8tti.aa #^ASfitf22°a ftffliftfitt450r«ir»#T 

[0031] zomm, @2^t^nv h^^A^ff 

6hfc a ff 6tl/cb 4 ->7^7^Pt/S?(D^P7^y K4B 
7*tf>*>#43:22:nr*o&. 6. 

+^fi*/3-^pf>A^ FP*e/7-«t3E«cfl-* y 

[0 0 3 2 ] (2) ^-^ f ;7>+^>^>(7)ff^Rc>'|p] 

7yZZ FpCitBECH i^r^-^Pr>^^IMJMi-Oi^ 
mALtct><D ( Afli M (PACCAR16A c rt X , pCitBECH 
1)) (Slfe^rML/ri^) Sr % I50w gr/ml(Z)7>t*5> 
y> (Ap) SO*30ju ff/ / fnlO^P^A7x^n-;U (c 

m) iditttfrrtgifi (1.6% h »;7>>, i%^xFx 

+X 4 0.5%NaCl) 1.6U > FJU*, 30 9 Cr2Sfl#ffl^#L 
fc. ^«*>6JBBUfc8tt«r360nl<D7i2 h>tCJ:0 
ami/fc, ChiMfllft, 200nilCO^PP^;I/A/y ^? 
^"iK9/l)t2iailBU ?Iffifl£glL/c 0 $^tc 
cn^fi0^PP^;bA/y (9/1 ) (c^ 

^rfflt^r, ^PP*JUA/^4ry-;UrjgBB-rSCi*C 

[0 0 3 3] *(DtS». 7cCDfe^« v COTUJC J: 911 
^©fi-^P^XDXrK-y F W^CRffjiO.4 &tf 

o,i WHffCcWifO CD2o©^*; Ftc^n/c 0 -ec 

t, »l»Jtfefi*r*5Rf 0.4(Dfi**TLC^U- F^ 

/ 1 ) CCigJgO, TOYOPEARL HW-40^7 7A^P7F^' 7 

&*tt. ^-nJffiX^^ F;U ( A 425, 448, 475nm, 
S$;-)\,xp) , FD-MSX-<>7 F^U (m/e 553, [M] 

+ ) <0M*J:*9/3-^yy F^it*>^>r*54#^6 

n/c. $6^C. l H-NKR^^>7 F;l/tCct0> 3-tFP+^ 



(7) ftffl¥ 1 1 - 1 5 5 5 7 7 

n 12 

(G. Enqlert. N.M.R. of carotenoids, Edited by C. & D N A, ^DN AidtoHffcA^^jf-^ 

Britten, T.W.Goodwin, Carotenoid Chemistry and Bio %~&&^X%mmk$htcWMWkfoftmc&-i3V 

chemistry) *J||B3tlte. r>'W KO + £/9— 'J >^>(D 

[0 0 3 4]^T, *a**fl^y^h*^>^> WS#ffi#«#3hS. *$m<D&-*u?>n4 KD 
?**£|5IJE0fc (H2) . H2B, **M©jtef0 *>*^*«toJ:Df*OftIIfiO!)ftftR 

A K€r, *l8©H^8B^BBtc*»fW(Djie?-* 10 [0 0 3 6 ] 
r>€>«n a o£. ^n^niftil^^pv h^77^- EW<Dfi3 : 1158 

<fc(3 3- F£ft££*D<D/S-#Dr>>>w Ka*^~ E?U<DffiSI : cdna to rirna 
^*1^>?>ft^l/*^UacC>J;5(ClWW44 £frg : Citrus unshiu 

©wciws (S2*g) e 20 se?y<z)^m 

10 0 3 5] ««**to-rffi# : CDS 

[SIB©®*] *!6?8icJ:0. fi-fcPf^W Ko+ * SfcftB : 87.. 1019 
EOT 

CCACMTCCA CTTCACATCA ACTOTCCTC TTTTCAAGTG CTTTTACTCT AAMCCCAAA 60 
ACCTCGTAAA CAAACAAAAC CCCACC ATG GCG GTC GGA CTA TTG GCC GCC ATA 113 

Met Ala Val Gly Leu Leu Ala Ala lie 
1 5 

CTC CCG AAG CCC TTC TGT CTC CTC ACA ACA AAA CTT CAA CCC TCT TCG 161 
Val Pro Lys Pro Phe Cys Leu Leu Thr Thr Lys Leu Gin Pro Ser Ser 
10 15 20 25 

CTC CTC ACA ACA AAA CCC GCT CCC CTT TTT GCC CCT CTC GOT ACC CAC 209 
Leu Leu Thr Thr Lys Pro Ala Pro Leu Phe Ala Pro Leu Gly Thr His 

30 35 40 

CAT GGC TTC TTT AAT GGC AAA AAC CGA AGA AAA CTC AAC TCT TTC ACC 257 
His Gly Phe Phe Asn Gly Lys Asn Arq Arq Lys Leu Asn Ser Phe Thr 

45 50 55 

GTA TGT TTT GTT TTA GAG GAG AAA AAA CAA AGC ACC CAG ATC GAG ACT 305 
Val Cys Phe Val Leu Glu Glu Lys Lys Gin Ser Thr Gin He Glu Thr 

60 65 70 

TTC ACG GAC GAG GAG GAG GAG GAG TCG GCT ACC CAG ATC TCG ACT GCT 353 
Phe Thr Asp Glu Glu Glu Glu Glu Ser Gly Thr Gin He Ser Thr Ala 

75 80 85 

GCC CGC CTC GCC GAG AAA TTG GCG AGA AAG AGA TCC GAG AGG TTC ACT 401 
Ala Arq Val Ala Glu Lys Leu Ala Arq Lys Arq Ser Glu Arq Phe Thr 
90 95 100 105 

TAT CTC GTT GCT CCC GTC ATG TCT AGT TTT GGT ATC ACT TCC ATG GCT 449 
Tyr Leu Val Ala Ala Val Met Ser Ser Phe Gly He Thr Ser Met Ala 

110 115 120 

GTC ATG GCT CTT TAT TAC AGG TTC TGC TGG CAA ATG GAG GGT GGA GAG 497 
Val Met Ala Val Tyr Tyr Arq Phe Trp Trp Gin Met Glu Gly Gly Glu 



(8) »W 1 1 - 1 5 5 5 7 7 

13 14 

125 130 135 

crc ccr tta gct gaa atg ttt ggc aca ttt gct crc tct ctt gct gct 545 

Val Pro Leu Ala Glu Met Phe Gly Tbr Phe Ala Leu Ser Val Gly Ala 

140 145 150 

OCT GTG GGC ATG GAG TTT TGG GCA CGA TGG GCT CAT AAA GCT CTG TGG 593 
Ala Val Gly Met Glu Phe Trp Ala Arq Trp Ala His Lys Ala Leu Trp 

155 160 165 

CAT GCT TCT TTA TGG CAT ATG CAC GAG TCT CAC CAT CGA CCA AGA GAG 641 
His Ala Ser Leu Trp His Met His Glu Ser His His Arq Pro Arq Glu 
170 175 180 185 

GGT CCT TTT GAG CTA AAC GAT GTG TTT GCC ATA ATC AAC GCA Gil" CCA 689 
Gly Pro Phe Glu Leu Asn Asp Val Phe Ala He He Asn Ala Val Pro 

190 195 200 

GCC ATA GCC CTT CTC TCT TTT GCC TTC TTC CAC AAA GGC CTT CTA CCT 737 
Ala He Ala Leu Leu Ser Phe Gly Phe Phe His Lys Gly Leu Val Pro 

205 210 215 

GGT CTC TGC TTT GGT GCT GGA CTT GGC ATT ACG CTG TTT GGG ATG GCC 785 
Gly Leu Cys Phe Gly Ala Gly Leu Gly He Thr Val Phe Gly Met Ala 

220 225 230 

TAC ATG TTC CTC CAC GAT GGT CTC CTT CAC AAA AGG TTC CCT GTG GGT 833 
Tyr Met Phe Val His Asp Gly Leu Val His Lys Arq Phe Pro Val Gly 

235 240 245 

CCC ATT GCC GAC GTG CCT TAT TTC CGG AGA CTC GCT GCG GCT CAC CAG 881 
Pro He Ala Asp Val Pro Tyr Phe Arq Arq Val Ala Ala Ala His Gin 
250 255 260 265 

CTT CAC CAC TCG GAT AAA TTC CAC GGT GTT CCA TAT GGG CTC TTT CTC 929 
Leu His His Ser Asp Lys Phe His Gly Val Pro Tyr Gly Leu Phe Leu 

270 275 280 

GGA CCT AAG GAG CTT GAA GM GTG GGG GGA CTA GAA GAA TTG GAG AAG 977 
Gly Pro Lys Glu Leu Glu Glu Val Gly Gly Leu Glu Glu Leu Glu Lys 

285 290 295 

CAG ATC ACT AAG AGA ATC AAA TCA TAC AAC AGG GTT CCA AAA 1019 
Glu He Ser Lys Arq He Lys Ser Tyr Asn Arq Val Pro Lys 

300 305 310 

TAATCAATTT AATGGGAGGA CCAATTTTTG GATCAATTTG TCAGTGTACA GAAACAATAG 1079 
TCTTATTAAT GAAAAAAATA AATTATGAAT GCTTATGGGT GGATTACTCT TGTAAAGTTT 1139 
ATGATGTTAA ATAATATAT 1158 
[0 0 3 7] ; 2 * r#U^~ : OfflK 

E?U©fi3 : 311 %m<D®m : 2>A*H 

%m<Dm:7$sm *4o 
mm 

Met Ala Val Gly Leu Leu Ala Ala He Val Pro Lys Pro Phe Cys Leu 

15 10 15 

Leu Thr Thr Lys Leu Gin Pro Ser Ser Leu Leu Thr Thr Lys Pro Ala 

20 25 30 

Pro Leu Phe Ala Pro Leu Gly Thr His His Gly Phe Phe Asn Gly Lys 

35 40 45 

Asn Arq Arq Lys Leu Asn Ser Phe Thr Val Cys Phe Val Leu Glu Glu 

50 55 60 

Lys Lys Gin Ser Thr Gin He Glu Thr Phe Thr Asp Glu Glu Glu Glu 
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16 

65 70 75 80 

Glu Ser Gly Thr Gin He Ser Thr Ala Ala Arq Val Ala Glu Lys Leu 

85 90 95 

Ala Arq Lys Arq Ser Glu Arq Phe Thr Tyr Leu Val Ala Ala Val Met 

100 105 no 

Ser Ser Phe Gly lie Thr Ser Met Ala Val Met Ala Val Tyr Tyr Arq 

115 120 125 

Phe Trp Trp Gin Met Glu Gly Gly Glu Val Pro Leu Ala Glu Met Phe 

130 135 140 

Gly Thr Phe Ala Leu Ser Val Gly Ala Ala Val Gly Met Glu Phe Trp 
145 150 155 160 

Ala Arq Trp Ala His Lys Ala Leu Trp His Ala Ser Leu Trp His Met 

165 170 175 

His Glu Ser His His Arq Pro Arq Glu Gly Pro Phe Glu Leu Asn Asp 

180 185 190 

Val Phe Ala He He Asn Ala Val Pro Ala He Ala Leu Leu Ser Phe 

195 200 205 

Cly Phe Phe His Lys Gly Leu Val Pro Gly Leu Cys Phe Gly Ala Gly 

210 215 220 

Leu Gly He Thr Val Phe Gly Met Ala Tyr Met Phe Val His Asp Gly 
225 230 235 240 

Leu Val His Lys Arq Phe Pro Val Gly Pro He Ala Asp Val Pro Tyr 

245 250 255 

Phe Arq Arq Val Ala Ala Ala His Gin Leu His His Ser Asp Lys Phe 

260 265 270 

His Gly Val Pro Tyr Gly Leu Phe Leu Cly Pro Lys Glu Leu Glu Glu 

275 280 285 

Val Gly Gly Leu Glu Glu Leu Glu Lys Glu He Ser Lys Arq He Lys 



290 295 
Ser Tyr Asn Arq Val Pro Lys 
305 310 
[0 0 0 0 ]K5U##: 3 
KMOfiS : 8 



Phe Glu Leu Asn Asp Val Phe Ala 
1 5 

[0 0 3 8 ] IS?iJ#^ : 4 
W\\<0&i : 6 
KW<D3S :75/fi 

mm 

7TYGARCT AA AYGAYGTN 
[0 040] £?IJS#: 6 
KWOftS : 17 
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His Asp Gly Leu Vai His 

1 5 
[0 03 9 ] : 5 

• m\<D&Z : 18 
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CACGAYGGTC TNGTNCA 
[004 1} ge^iJS-^ : 7 * htfciy- 

MCTCGAACA ATTCOCCGCC GCAGGAA 
[0 0 4 2 ] ge?iJ#-S| : 8 XhtfUi?-: 
K^JCDft^ : 21 10 ffiFiomffi : 

TGGMG4ATT CGCCOCCGCA G 

[M©ffiHi&i&as) 

CHI ] *7PfW K«CD££j&£&^^r&3. 



18 



17 



IESMK 



27 



mm 



m (-afiED N A) 



21 



CHI] 



(11) 



ftfflW- 1 1 - 1 5 5 5 7 7 



o.ooo? 



AU 



[132] 



LiilL. 



- 151 ™» 



20 



Tine (mini 



00 90 



nu 



20 



40 60 
nwe <«ln> 



-451 nm 



80 90 



ZOOp 



0.0- 



i t 



20 



■e 7 * v yf y ; 



10 60 
TUe (min) 



00 90 



(12) 
IH3] 



»H¥ 1 1~15 5 5 7 7 



cy < 

O I— 

lo • 

LU LO 
LU L_ 
LU LO 



lo at 



a —i 

2 lo 

O LO 



O Q. 
O. DC 



a i 

S : 



H H rl ri H rl 



—I 2E 

a. to 

> H-» 



W W O V7 

^ ^ * * 

ft. CL i | 

U W U O 

x x i a: 

X S X S 



X X X X 
> > h- < 
w w u. j 
?->••■ 
«t ■< *< < 



< -<r ~j . 



LL LL Lrt <4 
=C O 3 ST 



cc a: o: 



G£ • • • ^ iZ 

U. -I < • _i _f 

a. • w o o u ' 

> • * a: cc * 

a • a a a a 

■<t '0.0.0.0. 

f+ • ■ » » • » 

a. 

o • DC Of x oc 

^ - o* o* o» o» 

x * • • • . •» 

> « 

^ : : : : :: 
£:::::; 

• _> _i • • 

u. . > m -J X 

2 - LL U. LL LL 

>» • 

<J • M H J ^ 

2 H J -J _l J 

e» ..... « 

LL ■>->->->- 

3 : *. *. * * . 
3 : " V 7 V 

L-l • I III 

-J - i iii 

a! - i U 5* 

3* • ^ * > X 

X 2 5 5 U O 

LL • l-l >- <f r- 

LL • S ■< H V» 



< O > H • -J 



3^ p 



ZC • LL LL LL LL 
♦-<>>■>•>> 
• — » >- ^ J>- 

LL. . V >- «V 
> • -I -I -J -J 



-J ■ *C 



v: v: • _i 



LO «J 
1-0 VI 

a. «t 

«o ft 

«< UJ 

-< O 

O LU 
CL L3 
<tf L3 

Q cy 
' t/i iC < 
oca<o 

LU CC < K 

> O* Ui O < 

■ ~ C£ < 
UJ S7 

«t ci a < 
cc ec o. or 
— ' — > qc <: 
> > o <s 
won 

UO LO OC DC 

r oi • • 
* u a: oc 

— i I i r 

a o n »- 
cy cy < <. 



> > 0. -J 



«t *f ^ 
>->->->- 



LO LO LO LO 

> > > > 

' O O LV L> 

X X W W 

O O LU LU 

DC OC CC 

OW WW 



rl H H H H rl 

n n 

fM CM CM r\| f\) f\J 



a o a. 



C N U U 

O +> I 

l. l. a o 

3 U — I_ 

a t o o 

^ a y > 

E ui a 

a .a -a 

*/> «j c at 

•r L U 5) L 

W Of E jC 3 

«H Q. -M <U 

a: o o o> o c 

U T) O —* 

m !S "o S -5 h 

U < < < UJ UJ 



C (SI 

s t 



U V 01 1_ 

^ V C -C 3 

i o u n o a 

u ti a ■** 

ui v i o r r 

00 XI o u 

■M Q «- 'H 

U Oi 

VJ < < < 



f E 

LU LU 



■U i- L. 

C N U U 

O -V I 

c. c o O 

3 U L 

O I o 0 

a. o > 

E w •(-* o 

W — V» I- o 

V L CI » I 

w» «i c j: 3 
tH o. +• a> 

x o u cn a a 

U T3 a c-» 

LU J3 O C C 

CQ Si O U H ^ 

a t> ■ * 

L. CJI r 



C N U U 

O V I 

t- l, a o 

3 U ^- L 

O I O O 

CL O > 

e w -h o 

=> ^> 

'r- VI U <y 

U QJ « L 

« C X 3 

H C14J J) 

x o o o> a a 

CJ -O a r- 

LL) — .0 o c c 

CD A O U ' r-* ■ H 

^ 0 i- ^ t t 

'»■' L Bin L L 

W < < < LU LU 



(SDInt.Cl. 6 5SI«IJI2^ FI 

C 1 2 R 1:91) 
(C 1 2 N 1/21 



(13) 



imv 11-1 



C 1 2 R 1:19) 

(C 1 2 N 9/04 

C 1 2 R 1:19) 

(C 1 2 P 23/00 

C 1 2 R 1:19) 



ffimmnjmvxpi -20- 1 iW«?t*i?m$*WTii26- 
mimi -33 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



